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(57) ABSTRACT

The invention relates to a coupling arrangement for a rail
vehicle that includes a coupling rod which extends along a
longitudinal axis, a bearing bracket to which the coupling
rod 1s connected at a second axial end, a bearing between the
bearing bracket and the coupling rod, and a support structure
which elastically supports the coupling rod 1n relation to the
movement 1n the vertical direction. The support structure 1s
positioned 1n the vertical direction at least predominantly
level with the bearing bracket and/or with the coupling rod
in a manner substantially coaxial with respect to the longi-
tudinal axis.

21 Claims, 4 Drawing Sheets
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COUPLING ARRANGEMENT FOR A RAIL
VEHICLE

CROSS REFERENCE TO RELATED
APPLICATIONS

This 1s a continuation of PCT application No. PCT/
EP2017/076686, entitled “COUPLING ARRANGEMENT,

IN PARTICULAR FOR A RAIL VEHICLE”, filed Oct. 17,
2019, which 1s imncorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a rail vehicle, and in
particular to a coupling arrangement for a rail vehicle.

2. Description of the Related Art

A coupling arrangement for a rail vehicle generally
includes a coupling rod that supports a coupling head. The
coupling rod 1s typically held by a support structure in a
bearing block on the body of the rail vehicle. The support
structure may generally include a supporting spring. Hence,
the support structure holds the coupling rod at a set height
and also allows the coupling rod to move upwardly and
downwardly. Generally, a typical support structure 1s a
relatively large structure that 1s heavy and which occupies a
large space outside of the coupling rod. Furthermore, such a
support structure may also drastically change the tlow of
forces through the coupling rod, which may cause damage
of the coupling rod.

What 1s needed 1n the art 1s an improved coupling
arrangement for a rail vehicle.

SUMMARY OF THE INVENTION

The present mvention provides a coupling arrangement
which 1s particularly suitable for a rail vehicle, but can also
be used 1n other vehicles wherein the coupling arrangement
serves for example to couple two rail vehicle sections to one
another by way of corresponding coupling arrangements or
coupling arrangements which interact with one another. The
coupling arrangement includes a coupling rod which extends
along a longitudinal axis and carries a coupling head 1n the
region ol a first axial end.

Moreover, a bearing block 1s provided to which the
coupling rod 1s connected in an articulated manner about a
vertical axis, at a second axial end, which 1s opposite the first
axial end. In an articulated manner about a vertical axis
notably means that the connection establishes a mechani-
cally at least substantially rigid coupling 1n the direction of
the longitudinal axis between the coupling rod and the
bearing block; potentially, aside from possible resilient
deflections.

At the same time, the coupling arrangement also provides
a suiliciently great angular deflection of the coupling rod
relative to the bearing block and 1n particular an energy
absorbing element adjoining said bearing block and/or rela-
tive to a base plate enclosing the bearing block, so that the
coupling rod can swivel out laterally when driving through
curves.

According to the present invention, a bearing is provided
between the bearing block and the coupling rod, wherein the
bearing 1s configured to allow for at least a limited move-
ment between the coupling rod and the bearing block 1n the
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vertical direction. In this way, a height compensation can
also be achieved. The movement 1s achieved for example by
way ol a tlexible bearing.

Additionally or alternatively, the bearing block 1s already
movable 1n the vertical direction.

In addition, a support structure 1s provided which flexibly
supports the coupling rod against the movement in vertical
direction, 1n order to ensure the aforementioned retention of
the coupling rod at the correct height.

According to the present invention, the support structure
1s positioned 1n the vertical direction, at least predominantly
at the height of the bearing block and/or the coupling rod,
substantially coaxially relative to the longitudinal axis. This
means that the majority of the support structure protrudes in
the vertical direction over the coupling rod to only a small
extent, for example at most by half or a third of the diameter
of the coupling rod. An even tighter fit of the support
structure to the coupling rod 1s possible, so that the support
structure protrudes for example only by a quarter of the
diameter or less beyond the coupling rod. The explanations
above refer to the coupling rod 1n at least a lateral top view
in horizontal direction.

Due to the fact that the coupling rod 1s positioned at least
substantially coaxially relative to the longitudinal axis—
which means that the center axis or longitudinal axis of the
support structure 1s arranged close to the longitudinal axis of
the coupling rod, extending 1n particular within the outer
circumierence of the coupling rod, for example at a mini-
mum distance of half a radius of the coupling rod or
less—virtually no additional space 1s blocked outside the
coupling rod by the support structure. The support structure
1s therefore arranged virtually non-eccentrically relative to
the coupling rod. The coupling arrangement does not
include, 1.¢., 1s 1n particular free of, a support structure which
1s carried in an articulated manner exclusively on one side
outside the coupling rod 1n radial direction of the coupling
rod. In the current application the term *“carried” means any
suspension of the relevant component—in this case the
support structure—where the weight forces of the compo-
nent and possibly operational forces acting upon the com-
ponent are absorbed by the carrier element, for example by
the bearing block or by a base plate that 1s for example
fastened to the carriage body.

An additional advantage of a support structure which
surrounds the coupling rod advantageously over its circum-
ference 1s found in a comparatively increased bending
resistance moment so that a constant stiflness material can
be saved.

It 1s advantageous 1f the support structure extends above
and below the coupling rod and/or above and below the
bearing, that 1s to say—both 1n a plane above the coupling
rod or of the bearing and a plane below the coupling rod or
the bearing. It 1s seli-evident that the support structure herein
1s generally not only provided with flat components but
extends advantageously in a curved manner around the
coupling rod.

According to another embodiment of the present inven-
tion, the support structure i1s connected in an articulated
manner on the bearing block and 1s carried by the same. In
particular, the support structure 1s carried exclusively by the
bearing block.

It may be advantageous 1 the support structure 1s con-
nected to the bearing block 1n an articulated manner about
the same vertical axis as the coupling rod.

The bearing block may be connected advantageously
axially to a deformable energy absorbing element which, 1n
particular has a tubular shape.
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In particular, a base plate surrounding the bearing block
and/or the energy absorbing element 1s provided, which base
plate 1s configured to connect the coupling arrangement to
the carriage body of the rail vehicle or to another vehicle
component.

According to one embodiment of the present invention,
the support structure 1s articulated, 1n particular articulated
about the vertical axis, connected to the base plate and 1s
carried by the same, 1n particular exclusively.

For example, the support structure 1s connected in an
articulated manner to the bearing block and/or the base plate
above and below the coupling rod and/or the bearing and 1s
carried by the relevant component.

According to another embodiment of the present inven-
tion, the support structure includes a carrier which surrounds
the coupling rod over the circumierence thereol, and at least
two lateral guides connected to the carrier, wherein the
lateral guides surround the coupling rod 1n horizontal direc-
tion between them. The lateral guides can be connected with
one anther advantageously via a cross member extending
below the coupling rod and supporting the coupling rod
from below. The lateral guides are for example ngidly
connected to the carrier, and the cross member 1s tlexibly
connected to the lateral guides, at least in the vertical
direction.

According to one embodiment, two columns arranged
upright on the cross member are provided which are sur-
rounded around their circumierence by the lateral gmides and
are carried by the lateral guides by way of a spring element.

The bearing may for example be 1n the embodiment of a
spherical bearing.

It may be advantageous 1 the bearing 1s designed as a
flexible bearing, 1n particular as a rubber-metal bearing.

In the embodiment including the two lateral guides, a
comparatively broad up and down movement of the cou-
pling rod may be facilitated. The two lateral guides more-
over contribute advantageously to the high bending resis-
tance moment. However, they contribute at least to a more
favorable transmission of force into the structure, in that
they positively intluence the bending resistance moment in
the transition between guides and the carrier of the support
structure.

If the lateral guides have a round, in particular cylindrical
outer surface and fit more or less tight. y agamst the coupling
rod, a comparatively high level of stifiness 1s achieved also
in transverse direction. The stiflness 1n the transverse direc-
tion results 1n particular from the overall curved shape of the
carrier of the support structure, wherein the guides addition-
ally provide the aforementloned influence over the stiflness.

When connecting the support structure to the bearing
block, wherein additional connecting points on the base
plate are omitted, such a small diameter can be achieved
that, 1n the event of a crash the support structure together
with the bearing block and the coupling rod i1s pushed
through the opening 1n the base plate. Only the lateral guides
must be separated from the support structure if—due to their
s1ze—they do not {it through the opening. This 1s achieved
for example by shearing oil or by way of a suitable plug-in
mechanism.

When connecting the support structure to the base plate,
in particular above and below the bearing block so that the
support structure encompasses the bearing block, the nec-
essary 1nstallation space can still be kept small, and an
especially high stiflness can be achieved. Due to the fact that
two comparatively simple connections of the support struc-
ture to the base plate can be provided—because each con-
nection only needs to carry part of the load of the previously
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additional bearing block——costs are reduced. With this
design a lesser tight of the support structure on the coupling
rod can be provided, so that 1n the event of a crash (over load
incident) i1t can be ensured that the coupling rod slides
smoothly through the base plate and the support structure.

This design permits a comparatively self-contained shape of
the support structure that surrounds the coupling rod. Fur-
thermore, 1t 1s not necessary that, if later guides are accord-
ingly provided, the guides are separated from the remaining
support structure in the event of an overload incident.
Instead, a separation between the cross member and the
coupling rod can be provided.

An advantage of the present invention 1s that the support
structure may be smaller, weighing less, and thus may
occupy a lesser space outside the coupling rod. Another
advantage of the present invention 1s that the support struc-
ture changes the flow of forces as little as possible 1n the
event of the occurrence of an overload and hence the support
structure advantageously ensures compatibility with the
variable energy consumption.

BRIEF DESCRIPTION OF THE

DRAWINGS

The above-mentioned and other features and advantages
of this invention, and the manner of attaining them, will
become more apparent and the invention will be better
understood by reference to the following description of
embodiments of the invention taken 1n conjunction with the
accompanying drawings, wherein:

FIG. 1 1s a perspective view of embodiment of a coupling,
arrangement according to the present mvention;

FIG. 2 1s a lateral top view onto the embodiment accord-
ing to FIG. 1;

FIG. 3 15 an exploded view of the embodiment according
to FIG. 1;

FIG. 4 1s a three-dimensional view of the carrier from the
support structure 1n the embodiment according to FIG. 1;

FIG. § 1s a perspective view of another embodiment of a
coupling arrangement according to the present invention;

FIG. 6 1s a lateral top view onto the embodiment accord-
ing to FIG. §; and

FIG. 7 1s a lateral top view of a known coupling arrange-
ment.

Corresponding reference characters indicate correspond-
ing parts throughout the several views. The exemplifications
set out herein 1illustrate embodiments of the mvention and
such exemplifications are not to be construed as limiting the
scope of the invention 1n any mannetr.

DETAILED DESCRIPTION OF TH.
INVENTION

(Ll

Referring now to FIG. 7, there 1s shown a conventional
coupling arrangement for a rail vehicle. With this solution,
a coupling rod 1 which extends along a longitudinal axis 2
and which supports a coupling head 3 in the region of a first
axial head 1s held 1n bearing block 4 on the body of a rail
vehicle which 1s not 1llustrated. In order to hold coupling rod
1 at a defined height and at the same time to enable the
necessary upward and downward movements, a support
structure 7 1s provided which supports coupling rod 1 from
below by way of a supporting spring 16. Due to 1ts pre-
tensioning, supporting spring 16 holds coupling rod 1 at the
suitable height and due to 1ts spring reserve, it permits the
necessary up and down movement.

An opening for bearing block 4 1s provided in base plate
9 which 1s fastened to the carriage body. This opening is
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suiliciently large that in the event of an overload 1 longi-
tudinal direction, in other words 1n direction of longitudinal
axis 2, coupling rod 1 also fits through the opening. Such an
overload occurs on impact of the rail vehicle with an
obstruction and 1s also referred to as a crash incident.
Behind the aforementioned opening an energy absorbing,
clement 8 1s provided which, 1n the event of an overload 1s
deformed 1n longitudinal direction and thus absorbs at least
part of the excess force 1n direction of longitudinal axis 2.
During this deformation of energy absorbing element 8,
coupling rod 1 can slide at least partially through the
opening 1n base plate 9, and the connection with support
structure 7 or more specifically support spring 16 1s severed,

[

for example sheared ofl.

In the illustrated embodiment 1t 1s disadvantageous that
support structure 7 occupies a comparatively large space
below coupling rod 1 and requires an additional bearing
block 17, by way of which 1t 1s connected 1n an articulated
manner on base plate 9 and 1s carried by the latter.

Referring now to FIGS. 1-4, there 1s shown an embodi-
ment of a coupling arrangement according to the present
invention. In the present embodiment, the support structure
7 adjoins coupling rod 1 1n an especially close manner from
the outside. The components of support structure 7 are
moreover positioned substantially coaxially relative to cou-
pling rod 1 or to longitudinal axis 2 thereof.

Coupling rod 1 1s specifically movably connected to
bearing block 4 via spherical bearing 6 (FIG. 3). The
movability 1s achieved through the articulated connection
about vertical axis 5 and moreover through the elasticity of
bearing 6.

Bearing block 4 has for example a tubular form with an
adjomning articulated yoke, and coupling rod 1 has a bearing
ring in the region of the second axial end 1into which bearing,
6 1s mserted, wherein furthermore a pin 18 1s provided which
1s guided through the articulated yoke an bearing 6 in order
to provide the desired rotational mobility about vertical axis
5.

Bearing block 4 1s connected to an energy absorbing
clement 8 which 1s positioned coaxially relative to coupling
rod 1. Bearing block 4 1s moreover surrounded by base plate
9 around 1ts outer circumierence 1n such a way that, in the
event ol a crash incident, bearing block 4 and possibly
coupling rod 1 can be pushed 1 a direction of energy
absorbing element 8 through base plate 9.

Support structure 7 1s also connected 1n an articulated
manner to bearing block 4, by way of the same vertical axis
5. In this case also by way of pin 18. The support structure
7 includes a support 10 for this purpose which has a basic
shape encompassing longitudinal axis 2 and which has an
axially adjoiming articulated yoke 19 which engages with the
articulated yoke of bearing block 4 and which 1s penetrated
accordingly by pin 18. In the region of the axial end opposite
articulated yoke 19, carrier 10 includes two lateral guides 11,
12 connected thereto which are equipped with hollow cyl-
inders 20, 21 and which are connected to one another by way
of cross member 13 supporting coupling rod 1 from below.
The lateral guides 11, 12 are horizontally arranged, substan-
tially perpendicular to the longitudinal axis 2, and flank the
or surround the coupling rod 1 therebetween.

Two columns 14, 15, constructed for example by bolts
which are surrounded by hollow cylinders 20, 21 and which
are flexibly supported relative to hollow cylinders 20, 21 are
arranged on cross member 13, so that a flexible raising and
lowering of coupling rod 1 relative to carrier 10 1s made
possible.
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FIG. 2 moreover illustrates that a coupling head 3 1s
provided at the first axial end of coupling rod 1.

In the embodiment according to FIGS. 5 and 6 corre-
sponding reference 1dentifications are used for correspond-
ing components. In contrast to the previously discussed
embodiment as shown 1n FIGS. 1-4, carrier 10 1n this case
1s connected to base plate 9 i an articulated manner with
articulated yoke 19, outside of the articulated cross member
of bearing block 4 above vertical axis 5. This can occur by
way ol pin 18 or also via special other pins.

In this embodiment, carrier 10 does not fit through the
opening in base plate 9, so that in the event of a crash
coupling tube 1 1s separated from support structure 7, in this
case cross bar 13. Accordingly, it 1s not necessary to separate
lateral guides 11, 12 or hollow cylinders 20, 21 {from carrier
10.

While this invention has been described with respect to at
least one embodiment, the present invention can be further
modified within the spirit and scope of this disclosure. This
application 1s therefore intended to cover any variations,
uses, or adaptations ol the invention using 1ts general
principles. Further, this application 1s intended to cover such
departures from the present disclosure as come within
known or customary practice in the art to which this imnven-
tion pertains and which fall within the limits of the appended
claims.

COMPONENT IDENTIFICATION LIST

1 Coupling rod

2 Longitudinal axis
3 Coupling head

4 Bearing block

5 Vertical axis

6 Bearing

7 Support structure
8 Energy absorbing element
9 Base plate

10 Carrier

11 Lateral guide

12 Lateral guide

13 Cross member

14 Column

15 Column

16 Supporting spring
17 Additional bearing block
18 Pin

19 Articulated yoke
20 Hollow cylinder
21 Hollow cylinder

What 1s claimed 1s:

1. A coupling arrangement for a rail vehicle, comprising:

a coupling rod extending along a longitudinal axis and
having a first axial end and a second axial end opposite
the first axial end;

a coupling head carried by the coupling rod 1n the region
of the first axial end;

a bearing block to which the coupling rod 1s connected at
the second axial end such that the coupling rod 1s
movable about a vertical axis, the bearing block having
an articulated yoke;

a bearing positioned between the coupling rod and the
bearing block, the coupling rod 1s configured for per-
mitting at least a limited movement 1n a vertical direc-
tion between the coupling rod and at least one of the
bearing block and a bearing block mounting that 1s
movable 1n the vertical direction; and
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a support structure that fixedly supports the coupling rod
against the movement 1n the vertical direction, the
support structure extends above the bearing block 1n a
vertical direction, and the support structure i1s posi-
tioned substantially coaxially relative to the longitudi-
nal axis, the support structure having a carrier which
has an axially connecting articulated yoke that engages
in the articulated yoke of the bearing block.

2. The coupling arrangement according to claim 1,
wherein the coupling rod has a diameter, the support struc-
ture extends to no more than half of the diameter of the
coupling rod from the coupling rod.

3. The coupling arrangement according to claim 1,
wherein the support structure 1s connected 1n an articulated
manner on the bearing block and 1s carried by the bearing
block.

4. The coupling arrangement according to claim 3,
wherein the support structure 1s connected to the bearing
block 1n an articulated manner about the vertical axis.

5. The coupling arrangement according to claim 1, further
including a deformable energy absorbing element that has a
tubular shape, and wherein the bearing block 1s connected
axially to the deformable energy absorbing element.

6. The coupling arrangement according to claim 1, further
including at least one of a base plate surrounding the bearing
block and a deformable energy absorbing element, wherein
the base plate 1s configured for connecting the coupling
arrangement 1n a supporting manner to a carriage body of the
rail vehicle or to another vehicle component.

7. The coupling arrangement according to claim 6,
wherein the support structure 1s connected in an articulated
manner about the vertical axis to the base plate and 1s carried
by the base plate.

8. The coupling arrangement according to claim 6,
wherein the support structure 1s connected in an articulated
manner to at least one of the bearing block and base plate
above and below at least one of the coupling rod and
bearing, and the support structure is carried by at least one
of the bearing block and base plate.

9. The coupling arrangement according to claim 1,
wherein the support structure includes a carrier which sur-
rounds the coupling rod over a circumierence thereof.

10. The coupling arrangement according to claim 9,
wherein support structure includes at least two lateral guides
connected to the carrier, and the lateral guides are horizon-
tally arranged and flank the coupling rod therebetween.

11. The coupling arrangement according to claim 10,
wherein the lateral guides are connected with one another
via a cross member extending below the coupling rod and
supporting the coupling rod from below.

12. The coupling arrangement according to claim 11,
wherein the lateral guides are connected rigidly to the
carrier, and the cross member 1s flexibly connected to the
lateral guides.

13. The coupling arrangement according to claim 12,
turther comprising two columns arranged upright on the
cross member, and the columns are respectively surrounded
and carried by the lateral guides.

14. The coupling arrangement according to claim 1,
wherein the bearing 1s a spherical bearing.

15. The coupling arrangement according to claim 1,
wherein the bearing 1s a flexible bearing 1n the form of a
rubber-metal bearing.

16. The coupling arrangement according to claim 1,
wherein the coupling arrangement does not include a sup-
port structure which 1s carried exclusively on one side
outside of the coupling rod 1n an articulated manner on at
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least one of the bearing block and base plate 1n a radial
direction of the coupling rod.

17. A rail vehicle, comprising:

a coupling arrangement, including;:

a coupling rod extending along a longitudinal axis and
having a first axial end and a second axial end
opposite the first axial end;

a coupling head carried by the coupling rod in the
region of the first axial end;

a bearing block to which the coupling rod 1s connected
at the second axial end such that the coupling rod 1s
movable about a vertical axis, the bearing block
having an articulated yoke;

a bearing positioned between the coupling rod and the
bearing block, the coupling rod 1s configured for
permitting at least a limited movement in a vertical
direction between the coupling rod and at least one
of the bearing block and a bearing block mounting
that 1s movable 1n the vertical direction; and

a support structure that fixedly supports the coupling
rod against the movement 1n the vertical direction,
the support structure extends above the bearing block
in a vertical direction, and the support structure 1s
positioned substantially coaxially relative to the lon-
gitudinal axis, the support structure having a carrier
which has an axially connecting articulated yoke that
engages 1n the articulated yoke of the bearing block.

18. The coupling arrangement according to claim 17,
wherein the coupling rod has a diameter, the support struc-
ture extends to no more than half of the diameter of the
coupling rod from the coupling rod.

19. The rail vehicle according to claim 17, wherein the
support structure 1s connected 1n an articulated manner on
the bearing block and 1s carried by the bearing block.

20. The rail vehicle according to claim 19, wherein the
support structure 1s connected to the bearing block 1n an
articulated manner about the vertical axis.

21. A coupling arrangement for a rail vehicle, comprising:

a coupling rod extending along a longitudinal axis and
having a first axial end and a second axial end opposite
the first axial end;

a coupling head carried by the coupling rod 1n the region
of the first axial end;

a bearing block to which the coupling rod 1s connected at
the second axial end such that the coupling rod 1s
movable about a vertical axis;

a bearing positioned between the coupling rod and the
bearing block, the coupling rod 1s configured for per-
mitting at least a limited movement 1n a vertical direc-
tion between the coupling rod and at least one of the
bearing block and a bearing block mounting that 1s
movable 1n the vertical direction;

a support structure that i1s positioned in the vertical
direction at least predominantly at a level of the bearing,
block and/or the coupling rod substantially coaxially to
the longitudinal axis, the support structure being con-
nected 1n an articulated manner to the bearing block
above and below the coupling rod and/or the bearing
and the support structure 1s supported by the bearing,
the bearing block having an articulated yoke and the
support structure has a carrier which has an axially
connecting articulated yoke that engages 1n the articu-
lated yoke of the bearing block, the carrier having two
lateral guides connected 1n a region of an axial end
opposite the articulated yoke of the carrier, the lateral
guides enclosing the coupling rod between the lateral
guides 1n a horizontal direction, the lateral guides being
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connected to one another by a crossmember that runs
below the coupling rod, the crossmember supporting
the coupling rod from below, the crossmember being

connected elastically to the lateral guides 1n the vertical
direction. 5
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